Introduction
Limits on the rare B 0 (s) → µ + µ − decays Branching Fractions (BF) are one of the most promising ways to constrain New Physics (NP) models. These decays are highly suppressed in the Standard Model (SM), because they are flavour changing neutral current processes, that occur through Z penguin diagrams or W -box diagrams. Moreover, the helicity suppression of axial vector terms makes these decays particularly sensitive to NP scalar and pseudoscalar contributions, such as extra Higgs doublets, that can raise their BF with respect to SM expectations. The untagged time-integrated SM predictions for these decays are [1] :
which use the latest combined value for the top mass from LHC and Tevatron experiments [2] . Moreover, the ratio R of the BFs of these two modes proves to be powerful to discriminate among models beyond the SM (BSM). This ratio is precisely predicted in the SM to be: is the decay constant of the B 0 (s) meson; V td and V ts are the elements of the CKM matrix and m µ is the mass of the muon. In BSM models with minimal flavour violation property this quantity is predicted to be equal to the SM ratio.
The LHCb collaboration has reported the first evidence of the B 0 s → µ + µ − decay with a 3.5 σ significance [3] 
Despite they represent the most precise measurements on the rare decays B 0 (s) → µ + µ − , no accurate attempt was made to take into account for all the correlations arising from the common physical quantities, and the statistical significance was not provided. In these proceedings a combination of the results based on a simultaneous fit to the two datasets is presented. This fit correctly takes into account correlations between the input parameters.
Analyses
The CMS and LHCb experiments have very similar analysis strategies. B Further separation between signal and background is achieved exploiting the power of a multivariate classifier trained using the TMVA [7] framework. The classification of the events is done using the dimuon invariant mass m µµ and the multivariate classifier output. CMS further classifies the candidates as "barrel", with both muons having a pseudorapidity |η| < 1.4 and "endcap", with at least one muon having |η| > 1.4. The multivariate classifier is, for both experiments, a boosted decision tree, BDT, and it is trained using kinematic and geometrical variables. The calibration of the dimuon mass m µµ is performed using the dimuon resonances and, for LHCb, also by using the B 
Results
The results of the simultaneous fit for the signal BFs are [12]:
where the uncertainties include both statistical and systematic errors. In Fig. 1 Wilks' theorem shows a B 0 → µ + µ − signal significance slightly above the 3 σ level and moreover assumes asymptotic behavior close to the null hypothesis, a FeldmanCousins [13] based method has been also used for the B 0 → µ + µ − mode. A statistical significance of 3.0 σ is measured in this case. The Feldman-Cousins method confidence intervals at ±1 σ and ±2 σ are evaluated to be [2. A simultaneous fit to the ratios of the BFs relative to their SM expectation values is also performed to evaluate the compatibility with the SM. The fit result is:
The compatibility of B(B 0 s → µ + µ − ) and B(B 0 → µ + µ − ) with the SM is evaluated to be 1.2 σ and 2.2 σ respectively. These numbers also take the theoretical uncertainties into account.
A separate fit to the ratio of B 0 to B 0 s gives R = 0.14 +0.08 −0.06 , which is compatible with the SM of 2.3 σ, including the theoretical errors. The likelihood profile for R is shown in Fig. 3 .
Conclusions
The combination of LHCb and CMS results on B + µ − is not mentioned in these proceedings, since an update of the analysis of 2011 data using the full dataset will hopefully be available soon.
